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ABSTRACT 



In a multi- access communication system where a center 
station dynamically allocates the band of an uplink to 
subscriber stations, the band of an uphnk is flexibly and 
efficiently allocated when the up-service quality is insured. 
When requesting a service quality assurance, the subscriber 
station 30 transmits the service quality request information 
210 to the center station 10. The center station 10 transmits 
the identifier allocation information 310 to the subscriber 
station 30 to allocate an identifier. When the service priority 
is high, the center station 10 periodically transmits the 
reservation transmission permission information 410 and 
411 to the subscriber station 3 at the reservation permission 
transmission intervals 910, thus checking for the presence or 
absence of reservation information. Waste consumption of 
the up-band can be suppressed by periodically transmitting 
the reservation transmission permission information even if 
subscriber stations issue up -data at irregular intervals. The 
upper limit value of up -delay amount can be insured by 
adjusting the transmission period of reservation transmis- 
sion permission information. 

22 Claims, 14 Drawing Sheets 
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MULTI-ACCESS COMMUNICATION up-service-to-priority relationships between the center sta- 

SYSTEM AND UPLINK BAND ALLOCATING tion and subscriber stations. Hence, the conventional system 

METHOD has disadvantage of being difficult to finely control the 

priority according to the up-service quality, thus lacking the 
5 flexibility. 

BACKGROUND OF THE INVENTION Moreover, like the conventional multi-access communi- 

The present invention relates to a multi-access commu- nation system, there is the disadvantage in that when the 

nication system such as a bindirectional CATV network or center station insures the service quality by periodically 

passive optical star network where a center staUon dynami- allocating up-bands, the allocated up-band becomes waste- 

cally aUocates the band of an up-link to subscriber stations, ^° ^^^^on is that when subscriber stations generate up 

and more particularly to a method for insuring the service ^^^^ irregular intervals, it often occurs that although the 

quality on an uplink. center station allocates the up-band of an uplink to a 

, . . . , • 1 J- i_- J- 1 subscriber station, the subscriber station does not have 

In the communication system mcludmg bi-du-ectional j * * u * •** j n *■ i i u u j 

CATV networks and passive optical staf-networks, the „ "P."''"' f'r^l il^ k 

downlink linked from a center station to subscriber stations " '^f'' vanable tt is difficult that the sutecnber 

„ . c u J ** ui *u 1- 1 1- 1 Station accurately estimates an average up-data length to be 

generally is of a broadcast type while the uplink linked from ^j-ru ui - .u. u a. 

a subscriber station to the center station is of a multi-access ^P"^f ' T ^ ' ^ - -"^ -.^ 

... . length longer than the acmal data length is reported, the 

type usmg the time division multiplexmg. The center station Ij- i n j.u*i. 

u , -1 .'i- . i_ if . . . up-band is excessively allocated and that when an average 

allocates an identifier when a subscriber station starts its^n j.i i-u l i_ .ij.i .i.- 

. , i_ * . up-data length shorter than the actual data length IS reported, 

operation. Next, when the subscnber staUon transmits up , . T „ • ■ , , j 

data to the center station, the center station first transmits "P"''^'' aUocaUon is delayed. 

Up-band reservation permission information to a subscriber SUMMARY OF THE INVENTION 
station group. Next, a subscriber station holding up data to 

be transmitted transmits reservation information formed of ^5 objective of the present invention is to solve the 

an identifier and a reserved up band to the center station. above-mentioned tasks. 

When pieces of reservation information simultaneously Moreover, the objective of the invention is to provide a 

transmitted from plural subscriber stations collide with each multi-access communication system such as bi-directional 

other on the up line, the center station and the related CATV networks, passive optical star networks, or the like, 

subscriber stations solve the collision problem. Finally, the 3Q where a center station dynamically allocates uplink bands to 

center station properly receives all pieces of reservation subscriber stations, can flexibly and eCFectively allocate 

information. When holding data to be next transmitted at a uplink bands for the up-service quality assurance, 

data transmission time, the subscriber station adds the next Furthermore, the objective of the present invention is to 

reservation information to the up data and then transmits it provide a method of flexibly and efi*ectiv6ly allocating 

to the center station. The center station creates up-band 35 uplink bands in a multi-access communication system to 

allocation information based on the reservation information insure the up-service assurance. 

and then informs the subscriber station of it. The subscriber The objective of the first aspect of the present invention 

station transmits the up data to the center station at an is achieved by a multi-access communication system com- 

allocated up band. When the subscriber station does not prising a center station including means for allocating iden- 

require the service quality, the center station evenly allocates ^ tifiers to subscriber stations; means for transmitting reser- 

the up band to all subscriber stations every up transmission vation transmission permission information to the subscriber 

packet, stations, means for receiving reservation information from a 

On the other hand, when the service quahty which subscriber station; means for allocating an up band based on 

requires a band to be secured and the upper limit of a the reservation information from the subscriber station; 

transmission delay amount as in the telephone and moving 45 means for receiving service quality request information from 

images commtmications is known, it is necessary to insure the subscriber station; means for allocating an identifier to a 

the service quahty provided on the up-line every subscriber subscriber station according to a requested service quality; 

station. ConventionaUy, in order to insure the service quality and means for allocating bands from data with higher 

on the up-multi-access line, the subscriber station informs priority according to the service quahty designated by the 

the center station of a required service quality before trans- 50 identifier of reservation information from a subscriber sta- 

mitting up reservation information, whereas the center sta- tion. 

tion periodically allocates the band for an up line in response Moreover, the subscriber station includes means for 

to the service quaUty. When a piuraUty of up services are receiving an identifier allocated from a center station; means 

provided, the up-band allocation priority control is per- for receiving reservation transmission permission informa- 

formcd by specifying the service priority based on reserva- 55 tion from the center station; means for transmitting reser- 

tion permission information, reservation information or vation information to the center station at an up band 

band allocation information and time-dividing the band of designated with the reservation transmission permission 

an uplink with the priority. As previous reports, there are information; means for receiving up-band allocation infor- 

"lEEE Communication Magazine", written by James E. Dail mation firom the center station; means for transmitting 

et. al, pp. 104-112, March 1996 and "IEEE Transactions on go up-data to the center station at an up-band designated with 

Communications", written by P. Papantori-Kazakos, Vol. 40, the up-band allocation information; means for transmitting 

No. 3, pp. 541-555, March 1992. service quahty request information to the center station; and 

Likewise the conventional multi-access communication means for adding an identifier according to the service type 

system, the priority controlling method, which designates of the up-data to be transmitted and adding an identifier 

priority based on reservation permission information or band 65 according to the service type of the up-data to be transmitted 

allocation information and then allocates an up band, to reservation information to be transmitted to the center 

requires to previously and fixedly determine various station. 
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In the multi-access communication system of the second scriber station having up-data to be transmitted transmits 

aspect of the invention, the center station has means for reservation information within a band permitted by the 

periodically transmitting reservation transmission permis- center station, the reservation information being formed of 

sion information to which the identifier of the service is identifier and an up-band to be reserved, wherein the 

added, to the subscriber station using a high priority service. 5 center station allocates a band of the uplink to the subscriber 

In the multi-access communication system of the third station based on the reservation information, the method 

aspect of the invention, the center station includes means for compnsmg the steps of previously issumg service quality 

allocating a unique identifier to each of the subscriber assurances from the subscriber staUons to the center station 

stations each using a high priority service and allocating a siibscnber stations request the sen^ice quality 

common identifier to a group of a subscriber station group lO assurance; allocatmg an identifier for each of the service 

using the high priority service, and means for periodicaUy ^"ranees by means of the center station and then mforming 

transmitting reservation transmission permission informa- subscnber stations of the allocation; transmittmg, when 

tion to which a common identifier is added, to the subscriber ^.^"^f^^ transmits the reservation transmission 

station group using a high priority service, and the sub- Permission mformation to the subscriber stations, the reser- 

scriber station includes means for transmitting reservation 15 vation mformauon by means of the subscnber stations by 

information for an up-band to the center station in response ^^^f^ an identifier according to the service type of the 

to the reservation transmission permission information if ^P'^^'^ transmitt^; and allocating up-bands from data 

there is up-data to be transmitted corresponding to service ^th higher pnonty m decreasmg order of pnonty by means 

designated by the identifier. accordmg to the service quahly desig- 

^ , , . . , ^ , ^ , 10 nated by the identifier of the reservation information. 

In the multi-access communication system of the fourth » * ,i • . i • 

_ , f ^. . u *L . * *• More speafically, in the multi -access communication 

aspect of the invention, when the center station receives a , ^ /\, - r - 

* ' r *• f 1- L system accordmg to the first aspect of the mvention, when 

new service quality request mformation from a subscnber / ^ ^. ^ . .t. t_ u 

* * u c 11 first requestmg a service quahty assurance, the subscnber 

station, the center station has means for allocating a new , • c . . r.u \- ■ j r 

•A * *u u u * J c station miorms the center station of the quahty required for 

unique identifier to the subscnber station and means for . • • i . / • r 

,, J * c * *u u u 4 *• 25 each service. The service quality request information 

allocatmg a common identifier to the subscnber station • . j • i i 

A XM L includes an average rate of a service, a peak rate, a packet 

group using the same identifier. Moreover, when the sub- ,_^t... f - i r . t j . 

scriber station starts to use a new service, the subscriber Jl^g""' "PP'^f value of a delay amount, and others. 

^ ^. , f • f • *u * . *• r The center station allocates an identifier to a subscnber 

station has means for mformmg the center station of the , . , , . . i . . 

V* r • f • • . station according to a requested service quality. At this time, 

quality or the service, means for receivmg a new unique , , ^ i l- u . 

7j .-c 11 . J i_ *u * * ** J r 30 the center station can grasp the relationship between the 

identifier allocated by the center station, and means for ..^ j .i. • ^ ,. . . • 

■J ..fi It . J ! i_ •!_ identifier and the pnonty allocated to a service. It is not 

receivmg a common identifier allocated to the subscnber i i • j / u -u . 

station rou usin the e e * t particularly required that the subscnber station grasps the 

s a on group using e same service ype. relationship between the identifier and the priority allocated. 

In the multi-access communication system of the fifth ^ext, in response to reservation transmission permission 

aspect of the mvention, the center station has means for 35 information from the center station, the subscriber station 

periodically transmitting up-band allocation information to transmits to the center station reservation information with 

the subscnber station according to a service quahty identifier according to the service of up-data to be 

mformed from the subscnber station, for periodically trans- transmitted. If there is up-data to be transmitted, the sub- 

mittmg reservation transmission peraiission mformation scriber station calculates an up-band volume to be reserved, 

with a unique identifier to the subscriber station, for peri- ^ If there is no up-data, the subscriber station sets the up-band 

odically transmitting reservation transmission permission ^^i^^ to zero. On the other hand, the center station 

mformauon to the subscriber station group, the subscriber allocates an up-band from data with higher priority in 

station group including the subscriber station and using the decreasing order of priority according to the service quality 

same service, or for selectively performmg a periodic trans- designated by the identifier of reservation information. If the 

mission control to a service. reserved up-band volume is zero, the center station does not 

In the multi-access communication system of the sixth allocate the up-band. As described above, the center station 

aspect of the invention, the center station has means for allocates an identifier to a subscriber station according to the 

periodically measures an up-load received from said sub- service quality required by the subscriber station while the 

scriber station; and means for periodically transmitting subscriber station transmits reservation information using 

up-load allocation information to the subscriber station 50 the identifier. Hence, the band can be flexibly controlled 

according to a measured up-load value, for periodically according to the up-service quality, without previously and 

transmitting reservation transmission permission infonna- fixedly determining the reservation information to priority 

tion to the subscriber station, the reservation transmission relationship between the center station and the subscriber 

permission information having a unique identifier, for peri- station. 

odically transmitting reservation transmission permission 55 in the multi-access communication system according to 
information to the subscnlser station group, the subscriber the second aspect of the invention, when receiving service 
station group including the subscriber station and using the quality request information from a subscriber station using 
same service, or for selectively performing a periodic trans- a tugfa service priority, the center station decides the trans- 
mission control to the service. mission period of reservation solicitation information to be 
Moreover, according to the present invention, a method of 60 transmitted to a requested subscriber station based on the 
allocating uplink bands in a multi-access communication service quality request information. Thereafter, the center 
system, the multi-access communication system including a station transmits reservation transmission permission infor- 
center station, subscriber stations, a broadcast downlink mation to which a service identifier is added every trans- 
hnked from the center station to the subscriber stations, and mission period determined. The length of reservation infor- 
a multi-access uplink linked from the subscribers to the 65 mation generally is sufficiently shorter than that of the 
center station, wherein the center station previously alio- up-data while the use amount of the up-band is small. Hence, 
cates identifiers to the subscriber station, wherein a sub- compared with the conventional method of periodically 
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iransmitliag up-band allocation information to a subscriber of the subscriber station are large and where a small delay 

station based on the service quality request information, it amount is required, the center station periodically transmits 

can be suppressed that the up-band is waste fully used even reservation transmission permission information to which a 

when the interval between pieces of up-data created by the common identifier is added, to a subscriber station group 

subscriber station is varied. Since the center station trans- 5 using the same service. Finally, in the case where there is no 

mits reservation transmission permission information only request to a delay amount and where the band must be 

to the subscriber station requesting a service quality with preferentially allocated to the common data in a congestion 

high priority, the upper limit value of an up delay amount state, the reservation information is preferentially processed 

can be insured because pieces of up -reservation information according to the identifier, without particularly performing 

such common data fi-om subscriber stations do not collide the periodic transmission control by designating a service, 

with each other As described above, the center station can flexibly allocate 

In the multi-access communication system according to up-band by selecting the up-area allocating method 

the third aspect of the invention, the center staUon allocates according to a service quality requested by a subscriber 

a unique identifier to each subscriber station using a service station, 

with high priority as well as a common identifier to a 15 the multi-access communication system according to 
subscriber station group using the service. Thereafter, the 'be sixth aspect of the invention, the center station measures 
center station periodically transmits reservation transmis- an up-load received from a subscriber station and selects the 
sion permission information with the common identifier to up-band allocating method to the subscriber station accord- 
the subscriber station group using a service with high to the up-load. For example, when it is necessary to 
priority. The transmission period of the reservation trans- 20 ^^o^^*^ a° up-band preferentially to common data in an 
mission permission information is decided based on the up-congestion state and to decrease the delay amount, the 
service information from the subscriber station group using c.^^ter station periodically transmits either up-band alloca- 
the same service. The subscriber station transmits reserva- tion information to the subscriber station or reservation- 
tion information to the center station only when there is transmission permission information with a unique identifier 
up-data to be transmitted corresponding to the service of an 25 subscriber station. When the up-load is middle, the 
identifier added to the reservation transmission permission center station periodically transmit reservation transmission 
information. If there is no up-data, the subscriber station permission information with a common identifier to a sub- 
transmits the reservation information. As described above, scriber station group using the same service. Finally, in the 
the reservation transmission permission information is peri- case where the up-load is small and where the delay time of 
odically transmitted to a subscriber station group using the 30 common data is sufficienUy small, only the reservation 
same service, using the common identifier, so that only the information is preferentially processed according to the 
subscriber station with up-data to be transmitted returns the identifier, without particularly performing the periodic trans- 
reservation information. As a result, the use efficiency of an mission control by desi^ating a service. As described 
up-band can be increased. above, since the center station selects the up-band allocating 
According to the multi-access communication system of 35 method according to load conditions, the up-band can be 
the first, second or third aspect of the invention, in the aUocated with high efficiency, 
multi-access communication system according to the fourth BRIEF DESCRIPTION OF THE DRAWINGS 
aspect of the invention when the subscriber station starts the ^^^^^ ^^^^^^^ advantages of the 
use of a new service allocates a unique identifier, it mforms .^^^^^.^^ ^^^^ ^^^^ ^ ^^^^ 
the center station of the quality of the new service. The 40 ^^e following detailed description and drawings, in 
center station allocates a new unique identifier to the sub- which- 

scriber station as well as a common identifier to a subscriber * - . -n . .1. 

. • A J J i_ FIG. 1 is a connection diagram lUustratmg the center 

station group usmg the same service. As descnbed above, . . . . 1- -m j <i- u u 

,L * * 4- J * 11 11 * -J * c station 10, the transmission line 20, and the subscriber 

smce the center station dynamically allocates an identifier ^Ai^ j'*'*- w 

c • 4 L L 4 "II i_ l 1 Stations 30, 31 and 32 m a multi-access commumcation 

for service to the subscnber station, the subscriber can make 45 . j- . n . i. j- . ^ 

- . 1- ' . . system accordmg to a first embodiment of the present 

a request tor an up-service quality at an arbitrary time. The . ^ 

invention* 

center station transmits reservation transmission permission .„ . , . ^„ 

ioformatioD while the subscriber station slops using a . FIG 2 is a block diagratnillustrating the center station 10 

service, so that the use efficiency of an up-band can be a multi-access communication system accordmg to a first 

improved 50 embodunent of the present mvention; 

In the multi-access communication system according to " . f^^' ^ ^ ^'^^^^ ^^S'^ iUustrating the reservation 
the fifth aspect of the invenUon, the center station selects the "^formation receivmg means log m the center staUon 10 m 
method of allocating an up-band according to a service ^ tnulti-access communicaUon system accordmg to a first 
quality required by the subscriber station. For example, in embodiment of the present mvention; 
the case where a subscriber station asks for a delay amount 55 ^ ^ ^^^^^ diagram illustratmg the subscnber 
as small as possible and where the packet length as well as ^'^tion 30 m a multi-access communication system accord- 
variations in data generation interval of a subscriber station ^o a first embodiment of the present invention; 
are small, the center station periodicaUy allocates the FIG. 5 is a flowchart illustrating the operation of the 
up-band to the subscriber station. Although it is necessary to center station 10 and the operation of the subscriber station 
insure the upper limit value of a delay amount and where the 60 30 in a multi-access communication system according to a 
packet length as well as variations in data generation interval embodiment of the present invention; 
of a subscriber station are large, the center station periodi- FIG. 6 is a diagram iUustrating the fonuat of the up-band 
cally transmits to the subscriber station the reservation allocation information 100 in a multi-access communication 
transmission permission information to which a unique system according to a first embodiment of the present 
identifier is added. In the case where it is unnecessary to 65 invention; 

insure the upper limit value of a delay amount and where the FIG. 7 is a diagram illustrating the format of the service- 
packet length as well as variations in data generation interval quality-request information 200 in a multi-access commu- 
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nicatioD system according to a first embodiment of the 
present invention; 

FIG. 8 is a diagram illiistrating the format of the identifier 
allocation information 300 in a multi-access communication 
system according to a first embodiment of the present 
invention; 

FIG. 9 is a diagram illustrating the format of the 
reservation-transmission -permission information 400 in a 
multi-access communication system according to a first 
embodiment of the present invention; 

FIG. 10 is a diagram illustrating the format of the reser- 
vation information 500 in a multi-access communication 
system according to a first embodiment of the present 
invention; 

FIG. 11 is a diagram illustrating the format of the up-data 
information 600 in a multi-access communication system 
according to a first embodiment of the present invention; 

FIG. 12 is a block diagram illustrating the center station 
100 in a multi-access communication system according to a 
second embodiment of the present invention; 

FIG. 13 is a flowchart illustrating the operation of the 
center station 10 and the operation of the subscriber station 
30 in a multi-access communication system according to a 
second embodiment of the present invention; 

FIG. 14 is a flowchart illustrating the operation of the 
center station 10 and the operation of the subscriber stations 
30, 31 and 32 in a multi-access communication system 
according to a third embodiment of the present invention; 

FIG. 15 is a diagram illustrating the format of the iden- 
tifier allocation information 320 in a multi-access commu- 
nication system according to a third embodiment of the 
present invention; 

FIG. 16 is a flowchart illustrating the operation of the 
center station 10 and the operation of the subscriber station 
30 in a multi-access communication system according to a 
fourth embodiment of the present invention; 

FIG. 17 is a block diagram illustrating the center station 
10 according to a fifth embodiment of the present invention; 
and 

FIG. 18 is a block diagram illustrating the center station 
10 in a multi-access communication system according to a 
sixth embodiment of the present invention. 

DESCRIPTION OF THE EMBODIMENTS 

Next, embodiment according to the present invention will 
be described in detail by referring to the attached drawings. 

First Embodiment 

FIG. 1 is a connection diagram illustrating a center station 
10, a transmission line 20, and subscriber stations 30, 31 and 
32 in a multi- access communication system according to the 
first embodiment of the present invention. The center station 
10 is connected to the subscriber stations 30, 31, and 32 via 
the transmission line 20. The down signal 700 is transmitted 
from the center station to the subscriber stations 30, 31 and 
32 via a program circuit. The up signal 701 is transmitted 
from the subscriber station 30 to the center station via the 
multi-access line; the up signal 702 is transmitted from the 
subscriber station 31 to the center station via the multi- 
access line; and the up signal 703 ts transmitted from the 
subscriber station 32 to the center station via the multi- 
access line. 

FIG. 2 is a diagram illustrating the configuration of the 
center station 10 according to the first embodiment of the 



M,932 Bl 

8 

present invention. The center station 10 consists of up-signal 
receiving means 10a, down-signal transmission means 106, 
up-£rame disassembling means 10c, down-frame assembling 
means lOt/, up-data receiving means lOe, service-quality- 

5 request information receiving means lOf, reservation infor- 
mation receiving means lOg, up-band allocation means lO/i, 
reservation-transmission-permission-information transmis- 
sion means 10<, identifier allocation means lOj and down- 
data transmission means 10k. 

10 The up-signal receiving means 10a receives up signals 
701, 702 and 703 input from an up muhi-access line and then 
outputs demodulated up -frame 800 to the up-frame disas- 
sembling means 10c. The up-frame disassembling means 
10c disassembles the up-frame 800 and then outputs up-data 

15 802 to the up-data receiving means lOe, service-quality- 
request information 803 to the service -quality-request infor- 
mation receiving means 10/, and reservation information 
804 to the reservation information receiving means lOg. 

The up-data receiving means lOe performs a receiving 
process of the up data 802. The service-quality-request 
information receiving means lOf analyzes the service- 
quality-request information 803 and outputs identifier- 
allocation-request information 809 to the identifier alloca- 
tion means 101. The reservation information receiving 
means lOg outputs the reservation information 810 to the 
up-band allocation means lO/i by queuing the reservation 
information according to the priority of an identifier added 
to the reservation information and then processing the 
reservation information in the decreasing order of priority. 

The up-band allocating means lOh outputs the up-band 
allocation information 8-5 to the down-frame assembling 
means 10^ based on the reservation information 810 input 
from the reservation information receiving means lOg. The 

2^ reservation-transmission-permission information transmis- 
sion means 10/ outputs reservation-transmission-permission 
information 806 to the down-frame assembling means lOd 
to collect reservation information. The identifier allocation 
means lOy allocates an identifier to a subscriber based on the 

^ identifier allocation -request information 809 input from the 
service-quality-request information receiving means 10/ and 
then outputs the identifier allocation information 807 to the 
down-frame assembling means lOd, The down-data trans- 
mission means 10k performs a down-data transmission 
process and outputs the down data 808 to the down-frame 
assembling means lOd. 

FIG. 3 is a diagram illustrating the configriration of the 
reservation information receiving means lOg in the center 
station 10 according to the first embodiment of the present 

50 invention. The reservation information receiving means lOg 
consists of identifier priority judging means 40, reservation 
information queues 50, 51 and 52 and 20, reservation 
information extracting means 60. 
The identifier priority judging means 40 judges the pri- 

55 ority conesponding to the identifier of a service added to the 
reservation information 804 and then outputs the reservation 
information 820 to the reservation information queue 50 
according to the priority, the reservation information 821 to 
the reservation information queue 51 according to the 

60 priority, and the reservation information 822 to the reserva- 
tion information queue 52 according to the priority. The 
reservation information queues 50, 51 and 52 are queues 
each for temporarily holding received reservation informa- 
tion. The reservation information is output in the inputting 

65 order to the queue. When the number of pieces of reservation 
information exceeds a predetermined threshold value, the 
reservation information is discarded. The reservation infor- 
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mation queue 50 holds reservation iaforniatioD with a low 
priority. The reservation informatioo queue 51 holds reser- 
vation information with a middle priority. The reservation 
information queue 52 holds reservation information with a 
high priority. The reservation information extracting means 
60 takes the reservation information 823, 824 and 825 out of 
the queue with high priority in decreasing order of priority 
and then outputs the reservation information 810. 

FIG. 4 is a diagram illustrating the configuration of the 
subscriber station 30 according to the first embodiment of 
the present invention. The subscriber station 30 consists of 
up-signal transmission means 30a, down signal receiving 
means 30^, up-frame assembling means 30c, down-frame 
disassembling means 30d, service-quality-request informa- 
tion creating means 30e, up-data transmission means 30/, 
reservation information transmission means 30g, 
reservation-transmission-permission information receiving 
means 30/(, up-band allocation information receiving means 
30i, identifier aQocation information receiving means 30;, 
and down-data receiving means 30^, 

The down signal receiving means 3Qb receives the down 
signal 700 input froma down program circuit and then 
outputs the demodulated down frame 851 to the down-frame 
disassembling means 30f/. The down-frame disassembling 
means 30d extracts reservation transmission permission 
information 855 from the down frame and then outputs it to 
the reservation-transmission-permission information receiv- 
ing means 30/i. The down-frame disassembling means 30c/ 
extracts up-band allocation information 856 from the down 
frame 851 and then outputs it to the up-band allocation 
information receiving means 30/. The down-frame disas- 
sembUng means 30d extracts identification allocation infor- 
mation 857 from the down -frame 851 and the outputs it to 
the up-band allocation information receiving means 3O7. The 
down-frame disassembling means 30d extracts down data 
858 from the down frame 851 and then outputs it to the 
down-data receiving means 30k 

When the reservation-transmission-permission informa- 
tion 855 is for either the subscriber station 30 or a subscriber 
station group including the subscriber station 30, the 
reservation-transmission-permission information receiving 
means 30/i outputs the reservation-transmission-permission 
information 859 to the reservation information transmission 
means 30g. When the reservation transmission permission 
information 855 is for stations other than the subscriber 
station 30, the reservation-transmission-penmission informa- 
tion receiving means 30/i discards the reservation- 
transmission-permission information 855. When the 
up-band allocation information 856 is for the subscriber 
station 30, the up-band allocation information receiving 
means 30/ outputs the up-data transmission request infor- 
mation 860 to the up-data transmission means 30/. When the 
up-band allocation information 856 is for stations other than 
the subscriber station 30, the up-band allocation information 
receiving means 30/ discards the up-band allocation infor- 
mation 856. If the identification allocation information 857 
is for the subscriber station 30, the identifier allocation 
information receiving means 30; outputs the identifier infor- 
mation 861 formed of service information corresponding to 
an allocated identifier to the reservation information trans- 
mission information 30^. If the identification allocation 
information 857 is for a station other than the subscriber 
station 30, the identifier allocation information receiving 
means 30; discards the identification allocation information 
857. If the down data 858 is for the subscriber station 30, the 
down-data receiving means 30k performs the receiving 
process. If the down data 858 is for a station other than the 
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subscriber station 30, the down-data receiving means 30^ 
discards the down data 858. 

When the subscriber 30 requests the quality assurance of 
a service to be used, the service-quality-request information 

5 creating means 30^ creates the service quality request infor- 
mation 852 for every service requested, and then outputs it 
to the up -data transmission means 30/ The up-data trans- 
mission means 30/ holds common data or the service quality 
request information 852 and then outputs the reservation 

JO request information 862, which is formed of a data volume 
to be next transmitted and the service type thereof, to the 
reservation information transmission means 30g, When 
receiving the up-data transmission request information 860, 
the up-data transmission means 30/ outputs the up-data 853 

j5 to the up-frame assembling means 30c, When receiving the 
reservation transmission permission information 859 for the 
subscriber station 30 (or a subscriber group including the 
subscriber station 30), and for the reservation request infor- 
mation 862, the reservation information transmission means 

20 30^ outputs the reservation information 854 to the up-frame 
assembling means 30c by calculating the up-reservation 
volume and adding an identifier corresponding to the service 
type. When the reservation-transmission-permission infor- 
mation 859 is for the subscriber station 30 and while the 

25 reservation request information 862 is not input, the reser- 
vation information transmission means 30^ sets the up 
reservation volume to zero and then outputs means 30c. 
Moreover, when the reservation-transmission-permission 
information 859 is for a subscriber station group including 

3Q the subscriber station 30 and while the reservation request 
information 862 is not input, the reservation information 
transmission means 30g prohibits the reservation 854 to be 
outputted to the up-frame assembling means 30c. 
The up-frame assembling means 30c converts both the up 

35 data 853 and reservation information 854 into an up frame 
850 and then outputs it to the up-signal transmission means 
30a. The up-signal transmission means 30a modulates the 
up frame 850 and outputs the up signal 701 to the up 
multi-access line. 

40 FIG. 5 is a flowchart illustrating the operation of the 
center station 10 and the operation of the subscriber station 
30 according to the first embodiment of the present inven- 
tion. The case where the subscriber station 30 requires the 
quality assurance of an up service and transmits up data of 

45 the service will be described below. 

In an up-service quality assurance requesting mode, when 
receiving the up-band allocation information 100 from the 
center station 10, the subscriber station 30 transmits the 
service quality request information 200 to the center station 

50 10. The center station 10 allocates an identifier correspond- 
ing to the service quality requested according to the service 
quality request information 200 and transmits the identifier 
allocation information 300 to the subscriber station 30. In 
the mode of transmitting the up data for the service, when 

55 receiving the reservation transmission permission informa- 
tion 400 from the center station 10, the subscriber station 30 
transmits reservation information 500 formed of an identifier 
and an up-band reservation volume allocated to the service, 
to the center station 10. The center station 10 judges a 

60 priority based on the identifier added to the reservation 
information 500, processes the reservation information 500 
according to the priority, and then transmits the up-band 
allocation information 101 to the subscriber station 30. The 
subscriber station 30 transmits the up-data information 600 

65 over the band allocated according to the up-band allocation 
information 101. In a similar manner, when the center 
station 10 transmits the reservation-transmission-permission 
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informatioD 401 to the subscriber station 30, the subscriber tion information. The identifier 300c is an identifier newly 

station 30 transmits the reservation information 501 with an allocated to the subscriber station 30 by the center station 10. 

identifier to the center station 10. On the other hand, when The data identification information 3Wki is information for 

the center station 10 transmits the up-band allocation infor- identifying up data designated by the identifier 300c. 

mation 102 to allocate the up band, the subscriber station 30 ^ a- j- n . *u r . * .u 

transmits the up data 601 to the center station 10. As f^^ ,^ muslratmg the format of the reser- 

described above, since a subscriber station adds an identifier nation ttansmission penniss:0D infonnauon 400 according 

to reservation information according to a required service '° ^'^^ embodtment of the present invention. The reser- 

quality and then transmits the result, it is unnecessary that ^"1°° permission information 400 ^ formed of 

the up-service-to-priority relationships are previously and a° 'dentifier 400^ a down mformation type 400fc^^^ 

fixedly determined betJeen the cenfer stati'on and a sub- " '^f^^J^'^" "OOc. The identifier 400a b an 

o^;Kot ct«t;«« ^« ti,«t tK» u^^A ^„t«i identifier previously allocated to the subscnber station 30 by 

scriber station, so that the band allocaUon control can be . . .i_ j . ^ i/w* i n 
performed accordine to the uo-service qualitv center station 10. When the identifier 300c newly alie- 
ns £' A' 11 . !- *u f * r 1- i_ J cated with the identifier allocation information 300 accord- 
HG 6 IS a diagram il ustf ating the format of the up-band ■ 3^^^ ^ ^ information 200 from the 
aUocation mformation 100 acwrding to the first embodi- ^ subscriber station 30 is speeded to the identifier 400a. only 
ment of the present mvention. The Up-band allocation mfor- j , . ■ • - • 

• r J f -J ^""'-""'J" '"^"^ the up data reservation transmission requu-mg the assurance 

mation 100 is formed of an identiner luOa, a down- c • i-* • n j i_ .u 

. - . , 1, xuvM, a uuwu ^ scrvicc quahty is allowed. Moreover, when the center 

mformation type 1006. an up-transmission start t|me 100c ^.^^j^^ ^^^j ^ .^^^^^^ ^ 

and an up-band aUocation volume lOOrf lTie idenUfier lOOa ^^^^^ ^^^^j „j subscriber 

IS an identifier previously allocated to the subscriber station on ♦ »• ia ♦u *■ * ■ • t n ■ r 

, . ^v. ^ , ' r station 30, the reservation transmission of all pieces of up 

30 by the center station 10. The down-mfomiation type 1006 ^^^^ ^^^^ ^ subscriber station 30 is allowed. The down 

represents the type of mformation regarding a down frame, ^jfonnation type 4006 shows that the type of down frame 

that IS, up-band allocaUon information. The up-transmission information is reservation transmission permission informa- 

start tmie 100c represents a Ume of starting up data trans- transmission start time 400c is the time when 

mission The up-band aUocation volume 100^/ represente an 25 the subscriber station 30 is allowed to start transmission of 

up-band volume of the subscnber station 10 allocated from reservation information. 

the up-transmission start time 100c. ^« . . r r 

^ ■ J- 11 . r . r *L • FIG. 10 is a diagram illustrating the format of the reser- 

FIG, 7 IS a diagram illustratmg the format of the service- . - r ^aa j- f ^ . »_ . r 

* • r -lAA J- . c . vation mformation 500 according to the first em bod maent of 

quality-request information 200 according to the first , . r« • • ^ • ,aa - 

u J- ♦ f 41. * • *■ T-u • 1* the present mvention. The reservation information 500 is 

embodiment of the present mvention. The service-quauty- 30 r ^ r .-e -aa • c . ^aal 

* • r 1AA • 1 J J . c '^AA formed of an identifier 500fl, an up-information type 500o 

request mformation 200 mcludes an identifier 200a, an j u j • \ ^aa j «.aa 

^ . f , 1AAL * -^AA and an up band reservation volume oOOc. The identifier 500a 

up-mformation type 2006, a service type 200c, an up aver- . -j . ^ * 1 n . j . .i_ ^ l 

L J 'lAAj 1 u J 1AA J* I is an identifier previously allocated to the subscnber station 

age band 200^/, an up peak band 200e, an up data length , ^. --^ „„ , 

^nru- 1- * 1 -^AA c J 1 * J 30 by the center station 10. When the service quality 

200f, the upper limit value 200e of an up delay amount, and . . , .-c n . j j- . 

J * -1 . a *• • f *• '1AA7 -1 . c -tnk • assurance IS required, an identifier allocated accordmg to a 

data identification information 200/j. The identifier 200a is 35 • j • r . ^aal • j- . .1. . 

.J , „ * J * *i_ I- L . ■ tA service IS added. The up information type 5006 indicates that 

an identifier previously allocated to the subscriber station 30 , ^ ^ . "^'^ 

. * * . -lA V- f * • • f *u • the type of up frame mformation is reservation information, 

by the center station 10 before transmission of the service- ^'^ , , -aa • . j 1 

, . r -ftrt ™ . ^ , The up band reservation volume 500c IS the up-band volume 

quality-request information 200. The up information type j t. .1. i_ l . '^a 

-lAAi. . .u » r • r *• J* reserved by the subscnber station 30. 

2006 represents the type of information regarding an ^ 

up-frame, that is, service-quality-rcquest information. The 40 P^^. 11 is a diagram illusU-ating the fonnat of the up data 

service type 200c is the type of required service and desig- information 600 according to the first embodiment of the 

nates an assurance of a average band, assurance of a peak present invention. The up data information 600 is fonned of 

band, and assurance of the upper limit value of an up-delay ^° identifier 600a, an up inforaiation type 6006, a next 

amount. The up average band 2Q0d corresponds to an up reservation volume 600c and up data 600d. The identifier 

average band of a service. The up peak band 200e corre- 45 ^ ^° idemifier previously allocated to the subscriber 

sponds to an up peak band. The up data length 200/ station 30 by the center station 10. When a service quality 

corresponds to an up data length. When the up data length assurance is required, an identifier allocated according to the 

20(y is variable, the maximum value, the minimum value service is added. The up infonnation type 6006 shows that 

and an average value thereof are designated. The upper limit ^VP^ ^^^^^ information is up data. The next 

value 200g of up delay amoum is the upper limit value of an 50 reservation volume 600c is a service specified with the 

up delay amount required by a service. The data identifica- identifier 600a by means of the subscriber station 30. The 

tion infonnation lOOh is infonnation for identifying up data °ext reservation amount 600c shows the volume of an up 

requiring a service quality assurance. The data identification reserved when there is the up-data to be next 

information 200/i designates a destination address of up transmitted. The up data 600rf is up data transmitted to the 

data, a destination port number, a transmission open source 55 '^^"^^^ subscnber station 30. 

address, a transmission source port number, an upper pro- „ j 1. j- 

, ' J »u 11 f Second Embodunent 
tocol type, and the like. 

FIG. 8 is a diagram illustrating the formal of the identifier Next, the second embodiment of the present invention 

allocation information 300 according to the first embodi- will be described below with reference to the drawings. FIG. 

ment of the present invention. The aUocation information 60 12 is a diagram illustrating the configuration of the center 

300a is formed of an identifier 300a, a down information station 10 according to the second embodiment of the 

type 3006, an identifier 300c and data identification infor- present invention. In the center station 10, the service quality 

mation 300rf. The identifier 300a is an identifier previously request information receiving means lOf receives the service 

allocated to the subscriber station 30 by the center station 10 quality request information 803 from a subscriber station 

before the receiving of the identifier allocation information 65 and then outputs identifier quality request information 809 to 

300. ITie down information type 3006 indicates that the type the identifier allocation means 10/. When the priority of a 

of down frame information corresponds to identifier alloca- service requested according to the service quality request 
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information 803 is high, the service quality request infer- sion permission information 420 with a cxjnamon identifier to 

mation receiving means 10/ outputs periodic-generation- the subscriber stations 30, 31 and 32 at intervals of reser- 

request information 811 to the reservation-transmission- vation permission transmission slot 920, Only when there is 

permission information transmission means 10/. Thereafter, up data to be transmitted of a service specified by the 

in response to the periodic-generation-request information 5 identifier of the reservation transmission permission infor- 

811, the rescrvation-transmission-permission information mation 420, the subscriber stations 30, 31 and 32 transmit 

transmission means 10/ periodically transmits reservation- reservation information to the center station 10. If the 

transmission-permission information to the service subscriber station 30 has up data to be transmitted of a 

requested according to the service quality request informa- specified service, the subscriber station 31 transmits the 

tion 803. 10 reservation information 520 to the center station 10. At this 

FIG. 13 is a flowchart illustrating the operation of the ti°ie, as the identifier of the reservation information 520 is 
center station 10 and the operation of the subscriber station ^sed an identifier uniquely allocated to the subscriber station 
30 according to the second embodiment of the present 31, rather than an identifier commonly allocated to the 
invention. Like the first embodiment of the present subscribers 30, 31 and 32. Thereafter, likewise the first and 
invention, when the subscriber station 30 requests the assur- 15 second embodiments, when the center station 10 transmits 
ance of a service quality, it transmits the service quality up-band allocation information 123 to the subscriber 
request information 210 to the center station 10. Then, the station 31 to allocate an up band, the subscriber station 31 
center station 10 transmits the identifier allocation informa- transmits the up data 620 to the center station 10. 
tion 310 to the subscriber station 30 to allocate an identifier. As described above, only the subscriber station having 
Next, when the priority of a service specified according to up-data to be transmitted returns reservation information by 
the service quality request information 210 is high, the using the common identifier to the subscriber stations 30, 31 
center station 10 transmits reservation-transmission- and 32 which uses the same service and periodically trans- 
permission information 410 and 411 to the subscriber station mitting reservation transmission permission information, so 
30 at intervals of the reservation permission transmission that the use efiSciency of an up band can be improved, 
slot 910, thus checking for the presence or absence of ^5 However, where plural subscriber stations in a subscriber 
reservation information. station group which has transmitted reservation transmission 

Thus, compared with the method of periodically trans- permission information hold data to be transmitted, there is 

mitting up-band allocation information to subscribers, the possibility that a collision between pieces of reservation 

above-mentioned method can suppress a waste use of the up information may occur. This may cause the band allocation 

band by periodically transmitting the reservation- ^° be delayed by the time required for solving the collision 

transmission-permission information to the subscriber sta- reservation information. For that reason, the third 

tion to which a service quality with high priority is required, embodiment of the present invention does not require to 

even in the situation where time intervals of up-data gener- precisely insure the up delay time and is suitable for the case 

ated by subscriber stations vary. Moreover, the upper limit where many subscriber stations request the service quality 

value of an up -delay amount can be insured by adjusting the assurance. 

transmission period of reservation-transmission-permission F^G. 15 is a diagram illustrating the format of the iden- 

information. tifier allocation information 320 according to the third 

embodiment of the present invention. The identifier alloca- 

Third Embodiment tion information 320 consists of an identifier 320^, a down 

, , . J , J. ^ , , . .„ ^ information type 320/), an identifier 320c, a common iden- 

u -u^.^",^ embodiment of the present invention wiU ^20d and data identification information 320e. The 

be des^ibed below with reference to the attached drawings. information type 320& shows that the type of infor- 

, Jf ' t'f""^ illustrating the operation of the center ^^out a down frame corresponds to identifier allo- 

stauon 10 and the operation of the subscnber stations 30, 31 information. The identifier 320c is an identifier 

and 32 accordmg to the third embodiment ot the present 45 uniquelv aUocated to the subscriber station 30 bv the center 

invention. Like the first and second embodiments of the ^^^^^^ ^^^^^^ .^^^^^^^ 32^^ ^„ ^^^^^^^^ 

present mvenUon, when the subscriber stations 30, 31 and 32 commonly aUocated to the subscriber stations 30, 31 and 32 

use the same service, each subscriber station transmits ^ ^^^^^ ^^^^-^^ ^^^^ identification information 

service quahty request information 220, 221 and 222 to the 320^ information for identifying up data designated by the 

center station 10, respectively. The center station 10 trans- 50 identifiers 320c and 32(id 
mils identifier allocation information 320 to the subscriber 

station 30 according to a requested service quality. The Fourth Embodiment 

center station 10 transmits identifier allocation information Next, the fourth embodiment of the present invention will 

321 to the subscriber station 31 according to a requested be described below with reference to the attached drawings, 

service quality. The center station 10 transmits identifier 55 FIG. 16 is a diagram illustrating the operation of the center 

allocation information 322 to the subscriber station 32 station 10 and the operation of the subscriber station 30 

according to a requested service quality. In this case, a according to the fourth embodiment of the present invention, 

unique identifier to the subscriber station 30 is allocated to Likewise the first, second and third embodiments of the 

the identifier allocation information 320; a unique identifier present invention, when the center station 10 transmits the 

to the subscriber station 31 is allocated to the identifier 50 reservation transmission permission information 430 to the 

allocation information 321; and a unique identifier to the subscriber station 30, the subscriber station holding up data 

subscriber station 32 is allocated to the identifier allocation to be transmitted transmits the reservation information 530 

information 322. A common identifier is allocated to the to the center station 10. On the other hand, when the center 

subscriber station group 30, 31 and 32. station 10 transmits the up-band allocation information 130 

When the priorities of services specified according to the 65 and allocates the up band to the subscriber station 30, the 

service quality request information 220, 221 and 222 are subscriber station 30 transmits the up-data information 30 to 

high, the center station transmits the reservation transmis- the center station 10. 
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Next, when the subscriber station 30 starts a new service 
and requires the service quality assurance, the center station 
10 transmits the service quality request information 230. The 
center station 10 transmits the identifier allocation informa- 
tion 330 to the subscriber station 30 according to the 
requested service quality and then allocates a new identifier. 
Thereafter, in the mode of transmitting up data of the 
service, when the center station 10 transmits the reservation 
transmission permission information 431 to the subscriber 
station 30, the subscriber station 30 transmits the reservation 
information 531 with an identifier dynamically allocated to 
the center station 10. On the other hand, when the center 
station 10 transniits up-band allocation information 132 and 
allocates the up band to the subscriber station 30, the 
subscriber station 30 transmits the up data information 631 
to the center station 10. 

As described above, since the center station dynamically 
allocates the identifier of a service to a subscriber station, the 
subscriber station can make an up-service quality request at 
a given time. Moreover, the center station does not need to 
transmit reservation transmission permission information 
while the subscriber station stops the used of a service, so 
that the use efiBciency of an up band can be increased. 

Fifth Embodiment 

Next, the fifth embodiment of the present invention will 
be described below with reference to the attached drawings. 
FIG. 17 is a diagram illustrating the configuration of the 
center station 10 according to the fifth embodiment of the 
present invention. In the center station 10, the service- 
quality-request information receiving means 10/ selects the 
method of receiving the service quality request information 
803 from a subscriber station, outputting the identifier 
allocation information 809 to the identifier allocation means 
lOy, and allocating up band to the upper limit value of a 
delay amount requested according to the service quality 
request information 803. 

When the upper limit value of a requested delay amount 
is minimum and an accurate upper limit value is insured, the 
periodic -generation-request information 812 designating a 
specific subscriber station is output to the up-band allocation 
means lOh. When the data generation interval is large and 
the assurance of the upper limit value of a delay amount is 
required, the periodic-generation-request information 812 
designating a specific subscriber station is output to the 
reservation-transmission -permission information transmis- 
sion means lOi. Moreover, when the assurance of the upper 
limit value of a delay amount is not required but a low delay 
amount is required, the periodic-generation-request infor- 
mation 811 which requires a specific subscriber station 
group is output to the reservation- transmission-permission 
information transmission means lOi. When stable transmis- 
sion is desired in a congestion slate, although a low delay 
amount is not required, the band allocation priority control 
rather than the periodic transmission control is particularly 
performed to a service with the identifier added to reserva- 
tion information. 

As described above, the center station selects the up-band 
allocation method according to the service quality required 
by a subscriber station, so that the up band can be more 
flexibly allocated. 

Sixth Embodiment 

Next, the sixth embodiment of the present invention will 
be described below with reference to the attached drawings. 
FIG. 18 is a diagram illustrating the configuration of the 
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center station 10 according to the sixth embodiment of the 
present invention. In the center station 10, the up-load 
measuring means 101 periodically monitors the volume of 
the up data 802 input to the center station 10 and outputs the 

5 up-load information 813 to the service-quality-request infor- 
mation receiving means lOf, The service-quality-request 
information receiving means 10/ selects the up-band allo- 
cation method according to the up-load information 813. 
When the up-load is heavy, the periodic-generation- 

10 request information 812 which specifies a specific subscriber 
station is output to the up-band allocation means lO/i or to 
the reservation-transmission-permission information trans- 
mission means lOi. When the up load is middle, the 
periodic-generation-request information 811 which specifies 

15 a specific subscriber station group is output to the 
reservation-transmission-permission information transmis- 
sion means lOz. When the up load is light, the band alloca- 
tion priority control, rather than the periodic transmission 
control, is particularly performed to a service with an 

20 identifier added to the reservation information. As described 
above, since the center station selects the up-band allocation 
method according to load conditions, the up band can be 
allocated with high efiBciency. 

As described above, according to the present invention, in 
the multi-access communication system such as 
bi-directional CATV networks, passive optical star networks 
and the like, where a center station dynamically allocate the 
band of an uplink to subscribers, the band of an uplink can 
be flexibly and effectively allocated in an up-service quality 

■'^ assurance mode. 

In concrete, the center station allocates an identifier to a 
subscriber station according to the service quality requested 
by the subscriber station whereas the subscriber station 
transmits reservation information using the identifier. 
Consequently, the band aUocation control flexibly performs 
according to the up-service quality without previously and 
fixedly determining the up-service-to-priority relationship in 
the center station and the subscriber station. 

4Q According to the present invention, the center station 
decides the transmission period of reservation-transmission- 
permission information to be transmitted to a subscriber 
station based on service-quality-request information from 
the subscriber station using a service with high priority. 

45 Hence, even under circumstances where the interval 
between pieces of up data issued by a subscriber station 
widely varies, it can be suppressed that the up band is 
wastefully consumed. Since the center station transmits 
reservation-transmission-permission information to only 

5Q subscriber stations which request a service with high 
priority, a collision of up-reservation information, which 
may occurs in transmission of common data, does not occur 
between subscriber stations. As a result, the upper limit 
value of an up delay amount can be insured. 

55 According to the present invention, the center station 
periodically transmits reservation-transmission-permission 
information to a subscriber station group which use the same 
service, using the common identifier. Thus, since only the 
subscriber station having up data to be transmitted returns 

60 the reservation information, the use efiBciency of the up band 
can be improved. 

Moreover, according to the present invention, since the 
center station dynamically aUocates the identifier of a ser- 
vice to a subscriber station, the subscriber station can 

65 perform an up-service quality request at a given time. 
Moreover, since the center station does not need to transmit 
reservation-transmission -permission information while a 
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subscriber station stops the use of a service, the use effi- station of the quality of said service, and wherein said center 

ciency of the up band can be improved. station allocates a new unique identifier to said subscriber 

Furthermore, according to the present invention, the cen- station and a common identifier to said subscriber station 

ter station selects either transmitting up-band-allocation group using the same service, 

information periodically allocated to a subscriber station, 5 5. The multiple access communication system defined in 

reservation-transmission-permission information to which a claim 2, wherein when said subscriber station starts to use a 

unique identifier is added, or reservation-transmission- service, said subscriber station informs said center 

permission information to a subscriber station group which station of the quality of said service, and wherein said center 

includes the above-mentioned subscriber station and uses station allocates a new unique identifier to said subscriber 

the same service, or transmitting nothing, based on service- ^0 station and a common identifier to said subscriber station 

quality-request information from the subscriber station or group using the same service. 

based on the value of an up load of a subscriber station. 6- Th^ mtiltiple access communication system defined in 

llius, the up band can be more flexibly allocated to a service claim 3, wherein when said subscriber station starts to use a 

quality request or can be more effectively allocated accord- service, said subscriber station informs said center 

ing to load conditions. 15 station of the quality of said service, and wherein said center 

The entire disclosure of Japanese Patent AppUcation No. ^^^^ ^ 1^°^^"^ idcnu&cr to said subscriber 

10-018318 filed on Jan. 16, 1998 including specification, ^ common identifier to said subscnber staUon 

claims, drawing and summary are incorporated herein by groupusmg the same service. , ^ _ 

reference in its entirety. ^* multiple access commumcaUon system defined m 

What is claimed is* claim 1, wherein said center station periodically transmits 

1. A multiple access communication system comprising: bandwidth allocation information to said sub- 

scriber station according to a service quahly informed from 

* said subscriber station, periodically transmits reservation 

subscriber stations; transmission permission information with a unique identifier 

a broadcast downstream channel linked from said center 25 to said subscriber station, periodically transmits reservation 

station to said subscriber stations; and transmission permission information to said subscriber sta- 

a multiple access upstream channel linked from said lion group, said subscriber station group including said 

subscriber stations to said center station; subscriber station and using the same service, or selectively 

said center station assigning identifiers to one or more of performs a periodic transmission control to a service, 

said subscriber stations, each of said identifiers corre- 8. The multiple access communication system defined in 

sponding to a service quality assurance supplied to a claim 2. wherein said center station periodically Uansmits 

particular subscriber station; upstream bandwidth allocation information to said sub- 

said subscriber stations having upstream data to be trans- f according to a service quaUty informed from 

mitted transmitting reservation information to the cen- subscnber station, periodically transmits reservation 

ter station within a range of bandwidth permitted by transmission pennission informaUon with a unique identifi^ 

said center station, said reservation information includ- ^« subscriber station, j^nodicaUy transmits reservaUon 

ing said identifier and an amount of upstream band- transmission permission mformation to said subscnber sta- 

widlh to be reserved; ' group, said subscriber station group including said 

, , . „ ' . . . J J t J subscn*ber station and using the same service, or selectively 

said center station allocatmg upstream bandwidth to said ^ • r « • . i. 

, • . . ■ , • ' ^ ^ performs a penodic transmission control to a service, 

subscnber stations based on said reservation mfonna- g ^^^^ communicadon system defined in 

u^Ur desi '"Jted b ^SeTfie ^"^"^ ^' ""'"^'^^ periodically transmits 

/^Sn- t-i ji-j- Upstream bandwidth allocation information to said sub- 

2. The multiple access communication system denned in u * * • i*. • * 

. scriber station according to a service quahty mformed from 

claim 1, wherein said center station penodically transmits , . ^ ^ • j- n * 

. . , . r - . t_- I 45 said subscnber station, periodically transmits reservaUon 

reservation transmission permission mformation to which , . . , . • j . c 

i- -J - J J t_ transmission permission information with a unique identifier 

the identifier of said service is added, to said subscnber , u u * »■ ■ n ♦ 

. ' to said subscnber station, periodically transmits reservation 

station usmg a high pnority service. , . . , . .r, . -j i_ l . 

-T, . jcj- transmission permission mformation to said subscnber sta- 

3. The multiple access commumcation system defined in -j l * • i j- j 
, . ^ , *: ^ uviiu^ lu j^Qjj group, said subscriber station group including said 

claim 1 wherem' or* ^ r o 

^50 subscn*ber Station and using the same service, or selectively 

said center station allocates a umque identifier to each of perfonns a periodic transmission control to a service, 

said subscnber stations each usmg a high pnority 10, The muldple access communication system defined in 

service and aUocates a common identifier to a group of ^laim 4, wherein said center station periodically transmits 

a subscriber staUon group usmg said high pnority upstream bandwidth allocation information to said sub- 
service; .55 scriber station according to a service quality informed from 

said center station periodically transmits reservation said subscriber station, periodically transmits reservation 

transmission permission information to which a com- transmission permission information with a unique identifier 

mon identifier is added, to said subscriber station group to said subscriber station, periodically transmits reservation 

using a high priority service; and transmission permission information to said subscriber sia- 

said subscriber station having data to be transmitted 60 tion group, said subscriber station group including said 

upsU'eam, said upstream data corresponding to the subscnlser station and using the same service, or selectively 

service designated by said identifier transmits reserva- performs a periodic transmission control to a service, 

tion information for upstream bandwidth to the center U. The multiple access communication system defined in 

station. claim 1, wherein said center station periodically measures an 

4. llie multiple access communication system defined in 65 up- load received from said subscriber station; and wherein 
claim 1, wherein when said subscriber station starts to use a said center station periodically transmits up- load allocation 
new service, said subscnT)er station informs said center information to said subscriber station according to a mea- 
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sured up-load value, periodically transmits reservation trans- 
mission permission information to said subscriber station, 
said reservation transmission permission information having 
a unique identifier, periodically transmits reservation trans- 
mission permission information to said subscriber station 
group, said subscriber station group including said sub- 
scriber station and using the same service, or selectively 
performs a periodic transmission control to the service. 

12. The multiple access communication system defined in 
claim 2, wherein said center station periodically measures an 
up-load received from said subscriber station; and wherein 
said center station periodically transmits up-load allocation 
information to said subscriber station according to a mea- 
sured up-load value, periodically transmits reservation trans- 
mission permission information to said subscriber station, 
said reservation transmission permission information having 
a unique identifier, periodically transmits reservation trans- 
mission permission information to said subscriber station 
group, said subscriber station group including said sub- 
scriber station and using the same service, or selectively 
performs a periodic transmission control to the service. 

13. The multiple access communication system defined in 
claim 3, wherein said center station: 

periodically measures an up-load received from said 
subscriber station, 

periodically transmits up-load allocation information to 
said subscriber station according to said measured 
up-load value, 

periodically transmits reservation transmission permis- 
sion information to said subscriber station, said reser- 
vation transmission permission information having a 
unique identifier, and 

periodically transmits reservation transmission permis- 
sion information to a subscriber station group, said 
subscriber station group including subscriber stations 
that either use the same service or selectively perform 
a periodic transmission control to the service. 

14. The multiple access communication system defined in 
claim 4, wherein said center station: 

periodically measures an up-load received from said 
subscriber station, 

periodically transmits up-load allocation information to 
said subscriber station according to said measured 
up-load value, 

periodically transmits reservation transmission permis- 
sion information to said subscriber station, said reser- 
vation transmission permission information having a 
unique identifier, and periodically transmits reservation 
transmission permission information to a subscriber 
station group, said subscriber station group including 
subscriber stations that either use the same service or 
selectively perform a periodic transmission control to 
the service. 

15. A method of allocating upstream bandwidth in a 
multiple access communication system including a center 
station, subscriber stations, a broadcast downstream channel 
linked from said center station to said subscriber stations, 
and a multiple access upstream channel linked from said 
subscriber stations to said center station, wherein said center 
station allocates identifiers to said subscriber stations iden- 
tifying a service quality assurance required by a particular 
subscriber station, wherein a particular subscriber station 
having upstream data to be transmitted transmits reservation 
information within a band permitted by said center station, 
said reservation information including said identifier and an 
amount of upstream bandwidth to be reserved, wherein said 
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center station allocates upstream bandwidth to said sub- 
scriber station based on said reservation information, said 
method comprising the steps of: 

issuing requests for service quality assurances from said 
5 subscriber stations to said center station; 

aUocating said identifier for each of said service assur- 
ances by means of said center station and then inform- 
ing said subscriber stations of the allocation; 
transmitting, after said center station transmits the reser- 
vation transmission permission information to said 
subscriber stations, the reservation information from 
said subscriber stations to said center station by adding 
said identifier according to the service type of the 
J J up-data to be transmitted; and 

allocating upstream bandwidth from data with higher 
priority in decreasing order of priority by means of said 
center station according to the service quality desig- 
nated by said identifier of the reservation information, 
20 16, The method defined in claim 15, further comprising 
the step of periodically transmitting reservation transmission 
permission information to which the identifier of said ser- 
vice is added, from said center station to said subscriber 
station using a high priority service. 
25 17. The method defined in claim 15, further comprising 
the steps of: 

allocating a unique identifier from said center station to 
each of said subscriber stations each using a high 
priority service, and allocating a common identifier to 
30 said subscriber stations using said high priority service; 

periodically transmitting reservation transmission permis- 
sion information to which a common identifier is 
added, from said center station to said subscriber sta- 
tion group using a high priority service; and 

transmitting reservation information for upstream band- 
width from said subscriber station having up-data to be 
transmitted corresponding to service designated by the 
identifier, to said center station. 

18. The method defined in claim 15, further comprising 
the steps of: 

issuing, when said subscriber station starts to use a new 
service, the quality of said service from said subscriber 
station to said center station; and 
45 allocating a new unique identifier to said subscriber 
station and a common identifier to said subscriber 
station group using the same service by means of said 
center station. 

19. The method defined in claim 15, further comprising 
5Q the step of: 

periodically transmitting upstream bandwidth allocation 
information from said center station to said subscriber 
station according to a service quality informed from 
said subscriber station, or periodically transmitting 

55 reservation transmission permission information with a 
unique identifier from said center station to said sub- 
scriber station, or periodically transmitting reservation 
transmission permission information from said center 
station to said subscriber station group, said subscriber 

60 station group including said subscriber stations using 
the same service, or selectively performing a periodic 
transmission control to a service. 

20. The method defined in claim 15, further comprising 
the steps of: 

65 periodically measuring upstream bandwidth allocation 
information to said subscriber station by means of said 
center station according to a measured up-load value. 
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or periodically transmitting reservation transmission 
permission information to said subscriber station, said 
reservation transmission permission information hav- 
ing a unique identifier, or periodically transmitting 
reservation transmission permission information to said 5 
subscriber station group, said subscriber station group 
including subscriber stations using the same service, or 
selectively performing a periodic transmission control 
to the service. 

21. A multiple access communication system comprising: lO 
a broadcast downstream channel between a center station 

and one or more subscriber stations; 
a multiple access upsU-eara channel between said one or 

more subscriber stations and said center station: and 

15 

a center station that: 

receives requests for service quality assurance from 

said one or more subscriber stations; 
assigns an identifier to said one or more subscriber 
stations, said identifier designating the service qual- 
ity assurance requested by said one or more sub- 
scriber stations; and 
allocates upstream bandwidth to said one or more sub- 
scriber stations based on reservation information sent to 
said center station by said one or more subscriber 25 
stations, said reservation information including said 
identifier and an amount of upstream bandwidth to be 
reserved within a range of bandwidth permitted by said 
center station, and said upstream bandwidth being 
allocated by said center station in decreasing order of 
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priority according to the service quality designated by 
said identifier. 

22. A method of allocating upstream bandwidth in a 
multiple access communication system including a center 
station, subscriber stations, a broadcast downstream channel 
between said center station and said subscriber stations, and 
a multiple access up stream channel between said subscriber 
stations to said center station, said method comprising: 
issuing requests from a particular subscriber station to 
said center station for a service quality assurance 
required by said subscriber station; 
assigning an identifier to said subscriber station that 
identifies the service quality assurance required by said 
subscriber station; 
transmitting said identifier to said subscriber station; 
transmitting reservation transmission permission infor- 
mation from said center station to said subscriber 
station, said reservation transmission permission infor- 
mation including; 

transmitting reservation information from said sub- 
scriber station to said center station within a band 
permitted by said center station, said 
reservation information including said identifier and an 
amount of upstream bandwidth to be reserved; and 
allocating upstream bandwidth to said subscriber station 
based on said reservation information in order of pri- 
ority according to the service quality designated by said 
identifier. 
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